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ABSTRACT
Objectives To elucidate current trends and geographical
patterns in the sex ratio at birth and in the population
agedunder20in Chinaandto determinethe rolesplayed
by sex selective abortion and the one child policy.
Design Analysis of household based cross sectional
population survey done in November 2005.
Setting All of China’s 2861 counties.
Population 1% of the total population, selected to be
broadly representative of the total.
Main outcome measure Sex ratio defined as males per
100 females.
Results 4764512 people under the age of 20 were
included. Overall sex ratios were high across all age
groups and residency types, but they were highest in the
1-4 years age group, peaking at 126 (95% confidence
interval 125 to 126) in rural areas. Six provinces had sex
ratios of over 130 in the 1-4 age group. The sex ratio at
birth was close to normal for first order births but rose
steeply for second order births, especially in rural areas,
where it reached 146 (143 to 149). Nine provinces had
ratiosofover 160forsecondorderbirths.Thehighestsex
ratios were seen in provinces that allow rural inhabitants
a second child if the first is a girl. Sex selective abortion
accounts for almost all the excess males. One particular
variant of the one child policy, which allows a second
child if the first is a girl, leads to the highest sex ratios.
ConclusionsIn 2005malesunderthe ageof20exceeded
females by more than 32 million in China, and more than
1.1 million excess births of boys occurred. China will see
very high and steadily worsening sex ratios in the
reproductive age group over the next two decades.
Enforcingtheexistingbanonsexselectiveabortioncould
lead to normalisation of the ratios.
INTRODUCTION
In the absence of intervention, the sex ratio at birth is
consistent across populations at between 103 and 107
boysborn forevery 100 girls.
12Higherearly mortality
among boys ensures a ratio of close to 100 in the all
important reproductive years. However, in many
countries, mainly in South and East Asia, the sex
ratio deviates from this norm because of the tradition
of preference for sons.
3 Historically, preference for
sons has been manifest postnatally through female
infanticide and the neglect and abandonment of
girls.
4 Where this persists, it mainly consists of failure
toaccessnecessarymedicalcare.
56However,sincethe
early 1980s selection for males prenatally with ultra-
sonographic sex determination and sex selective abor-
tion has been possible. This technology has become
widely available in many countries, leading to high
sex ratios from birth.
5 The highest sex ratios are seen
incountrieswitha combinationofpreferenceforsons,
easyaccesstosex selectivetechnology, anda low ferti-
lityrate,asbirthsofgirlsmustbepreventedtoallowfor
the desired number of sons within the family size.
7 In
theeraoftheonechildpolicythefactthattheproblem
of excess males in China seems to outstrip that of all
other countries is perhaps no surprise.
68
Some of the evidence for this sex imbalance in
Chinahasbeenchallenged,becauseaccuratepopula-
tion based figures have been difficult to obtain.
910
Births classified as “illegal,” violating the one child
policy, may be concealed to avoid penalties.
1112
Under-reporting of births of girls may be more com-
mon in this context, leading to spuriously high sex
ratios at birth.
1314 However, if girls are not reported
at birth, they are likely to filter into the statistics later,
as registration is necessary for immunisation or to
start school.
15 Therefore, examining the sex ratio
across different age bands provides a more accurate
picture.
Theobjectivesofthisstudyweretoelucidatecurrent
trends and geographical patterns in the sex ratio at
birth and in the population under the age of 20 in
China and to explore the role played by sex selective
abortionandtheonechildpolicyintheseximbalance.
METHODS
Weanalyseddatafromtheintercensussurveyof2005,
which was carried out on a representative 1% of the
total population in November 2005 and is the most
recent national population survey. It used the same
basic organisation, procedures, and questionnaire as
the fifth census of 2000, but the mode of implementa-
tion took into account acknowledged deficiencies of
the 2000 census, which led to under-numeration of
1College of Law, Political Science
and Public Administration, Zhejiang
Normal University, Jinhua, Zhejiang
310347, China
2Institute of Social and Family
Medicine, Zhejiang University,
Hangzhou 310016, China
3Centre for International Health
and Development, University
College London, London
WC1N 1EH
Correspondence to: T Hesketh
t.hesketh@ich.ucl.ac.uk
Cite this as: BMJ 2009;338:b1211
doi:10.1136/bmj.b1211
BMJ | ONLINE FIRST | bmj.com page 1 of 6the population by an estimated 1.8%, mostly in the
youngestagegroups,resultinginpossibleinaccuracies
in the sex ratio.
16 Specific measures were therefore
incorporated into this survey to solve problems of
under-numeration, and quality control methods were
usedtominimisesamplingbias.Thesearedescribedin
detail elsewhere.
16 The survey covered all of China’s
2861 counties, using a three stage cluster sampling
method at township, village, and enumeration district
level, with probability proportionate to estimated size,
andishencebroadlyrepresentativeofthetotalpopula-
tion. The minimal sampling unit was the enumeration
district, which consisted of the village committee in
rural areas and the neighbourhood committee in
urban areas.The survey was carriedout in households
by staff specifically trained in census techniques. Only
data for the under 20 age group are reported here.
Analysis—The major outcome variable is the sex
ratio, defined as males per 100 females. We derived
95% confidence intervals for the sex ratios by using
the 95% confidence interval for the proportion of
female births (pf) with a variance of pf(1-pf). We calcu-
lated the excess of males for all age groups by using an
average of the mean sex ratios from 13 countries that
have normal secondary sex ratios and little or no sex
preference.
17Thesewere105forthe1-9agegroupand
104 for the 10-19 age group.
RESULTS
The survey counted 4764512 people under the age of
20: 1073229 (22%) urban residents, 813386 (17%)
town residents, and 2877897 (60%) rural inhabitants.
In the 12 months before the study 161109 births were
reported: 23% in urban areas, 17% in towns, and 60%
in rural areas. First order births accounted for 63% of
the total, second order for 32%, third order for 4.3%,
and fourth or higher order for 1%.
Under 20 sex ratio
Table 1 shows the sex ratio by age group and type of
residency. Sex ratios were consistently higher than
normalacrossresidencytypeandallagegroupsexcept
for urban 15-19 year olds. Sex ratios peaked in the 1-4
age group; the highest was 126 (95% confidence inter-
val 125 to 126) in rural areas. Table 2 shows the sex
ratio by age group for all provinces. Only two pro-
vinces, Tibet and Xinjiang, had sex ratios within nor-
mallimitsacrosstheagerange.Twoprovinces,Jiangxi
andHenan,hadratiosofover140inthe1-4agegroup;
fourprovinces—Anhui,Guangdong,Hunan,andHai-
nan—had ratios of over 130; and seven provinces had
ratios between 120 and 129. The provinces with the
highest sex ratios are clustered together in the central-
southern region (fig 1). Notably, sex ratios were high
into the teenage groups in Hainan and Guangxi. The
excessofmalesincreasedfrom5.1%(n=142634)inthe
cohort born between 1986 and 1995 to 9.4% (n=
184970) in the cohort born between 1996 and 2005
across the whole country. A marked rise occurred in
the percentage of excess males between the two
cohorts in all provinces except Xinjiang.
Sex ratio at birth
Thetotalsexratioatbirthforthe12monthstoOctober
2005 was 120 (119 to 121) for the whole sample
(table 3), with a gradient between urban (115, 113 to
117),town(120,118to122),andrural(123,121to124)
areas. This equates to 11320 excess boys born for the
year for the whole sample. The total sex ratio at birth
was over 130 in three provinces (Shaanxi, Anhui, and
Jiangxi) and over 120 in 14 provinces. These overall
figures conceal dramatic differences in sex ratio at
birth by birth order. The sex ratio at birth for first
order births was slightly high in cities and towns but
was within normal limits in rural areas. However, the
ratio rose very steeply for second and higher order
births in cities 138 (132 to 144), towns 137 (131 to
143), and rural areas 146 (143 to 149), although the
numbers of second order births in cities were low.
Theseriseswereconsistentacrossallprovinces,except
Tibet,withveryhighfiguresforsecondbirthsinAnhui
(190, 176 to 205) and Jiangsu (192, 174 to 212). For
third births, the sex ratio rose to over 200 in four pro-
vinces, although third births accounted for only 4.3%
of the total.
DISCUSSION
The findings paint a discouraging picture of very high
andincreasingsexratiosinthereproductiveagegroup
in China for the next two decades. The sex ratio
increased steadily from 108 (108 to 109) in the cohort
bornbetween1985and1989to124(123to124)inthe
2000 to 2004 cohort.However, the ratio then declined
to 119 (119 to 120) for the 2005 cohort, perhaps indi-
cating the beginning of a reduction in sex ratios for the
future. Sex ratios were outside the normal range for
Table 1 |Sex ratio (95% confidence interval) by age and residence, under 20 year olds
Residence No (%)
Age (year of birth)
<1 year (2004-5)
(n=182 393)
1-4 years (2000-4)
(n=724 709)
5-9 years (1995-9)
(n=1 060 664)
10-14 years (1990-
4) (n=1 353 263)
15-19 years (1985-
9) (n=1 443 483)
All 4 764 512 119 (119 to 120) 124 (123 to 124) 119 (119 to 120) 114 (113 to 114) 108 (108 to 109)
Urban* 1 073 229 (23) 114 (112 to 115) 116 (115 to 117) 116 (115 to 117) 112 (111 to 114) 101 (100 to 103)
Town† 813 386 (17) 117 (115 to 119) 122 (120 to 124) 121 (120 to 122) 116 (115 to 117) 109 (107 to 111)
Rural‡ 2 877 897 (60) 122 (121 to 122) 126 (125 to 126) 120 (120 to 121) 114 (113 to 114) 111 (110 to 111)
*Area with more than 100 000 non-agricultural population.
†Population of at least 20 000, where non-agricultural population exceeds 10%.
‡More than 90% agricultural workers.
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ratiosrosedramaticallybetweenfirstandsecondorder
births,withveryhighsexratiosfortheveryfewhigher
order births. Tibet and Xinjiang were the notable
exceptions. The highest ratios were seen in the centre
and south of the country, in the highly populous pro-
vincesofHenan,Jiangxi,Anhui,Guangdong,andHai-
nan. Extrapolating from this 1% sample to the whole
country, we estimate that an excess of 1132000 boys
were born in the 12 months to October 2005 and that
an excess of 32706400 males under the age of 20
existed in the whole of China at that time, 18497000
of them under the age of 10.
This is the most recent nationwide demographic
survey in China, a country undergoing rapid
socioeconomic change, where timely data are of parti-
cular importance. The survey used specific measures
to attempt to ensure coverage of the target group, in
order to more accurately estimate the sex ratio.
16 A
very large survey aiming to represent 1% of the total
population obviously has some limitations. Complete
coverage of households and inhabitants is clearly
impossible on such a large scale. Furthermore, extra-
polation to the whole population from a 1% sample
should be done with caution. The small sample size at
provincial level in some age bands and for second and
higher order births leads to wide confidence intervals,
illustrating the uncertainty around these figures. How-
ever, the overall credibility of the data is increased by
the high sex ratios in older age groups, for which
Table 2 |Sex ratios (95% confidence intervals) by age group and province, and excess males
Region and province
(population in
millions) No
Age group Excess
males
<10 years
(%)
Excess
males
10-20
years (%) <1 year 1-4 years 5-9 years 10-14 years 15-19 years
All 4 764 512 119 (119 to 120) 124 (123 to 124) 119 (119 to 120) 114 (114 to 115) 108 (107 to 108) 9.4 5.1
North:
Beijing (14) 35 657 114 (102 to 127) 112 (105 to 118) 110 (106 to 115) 104 (100 to 109) 111 (108 to 115) 5.4 4.1
Tianjin (10) 29 170 114 ( 100 to 130) 118 (111 to 126) 115 (109 to 122) 110 (106 to 115) 99 (96 to 103) 7.5 1.7
Hebei (65) 250 933 120 (116 to 125) 122 (120 to 125) 115 (113 to 117) 111 (109 to 113) 104 (102 to 105) 8.4 3.2
Shanxi (32) 131 763 116 (110 to 123) 112 (109 to 116) 109 (107 to 111) 109 (107 to 111) 106 (104 to 108) 5.1 3.6
Inner Mongolia (23) 76 693 114 (107 to 122) 107 (103 to 111) 109 (106 to 113) 110 (107 to 113) 107 (104 to 109) 4.3 4.0
Northeast:
Liaoning (42) 118 018 113 (106 to 120) 114 (111 to 117) 111 (108 to 114) 110 (108 to 113) 106 (103 to 108) 5.6 3.7
Jilin (26) 81 133 113 (105 to 121) 112 (108 to 116) 113 (110 to 117 110 (107 to 113) 107 (104 to 109) 5.9 3.8
Heilongjiang (38) 112 057 109 (103 to 116) 111 (108 to 115) 107 (104 to 110) 108 (105 to 110) 107 (105 to 109) 4.1 3.4
East:
Shanghai (17) 37 406 117 (106 to 128) 109 (103 to 115) 111 (105 to 116) 108 (103 to 113) 98 (95 to 101) 4.9 0.4
Jiangsu (71) 230 997 125 (120 to 131) 123 (120 to 126) 121 (119 to 124) 118 (116 to 120) 105 (103 to 106) 10 5.0
Zhejiang (43) 150 125 114 (109 to 119) 113 (111 to 116) 113 (111 to 116) 113 (111 to 116) 108 (106 to 110) 6.3 5.0
Anhui (61) 256 350 131 (126 to 137) 138 (135 to 141) 124 (122 to 127) 115 (114 to 117) 107 (106 to 109) 12.9 5.5
Fujian (33) 129 146 122 (116 to 129) 119 (116 to 122) 124 (121 to 127) 118 (116 to 121) 101 (99 to 103) 9.8 4.2
Jiangxi (41) 186 198 129 (121 to 137) 143 (140 to 146) 130 (128 to 133) 118 (116 to 120) 114 (112 to 116) 14.8 7.6
Shandong (91) 303 287 114 (110 to 118) 116 (114 to 118) 116 (114 to 118) 115 (114 to 117) 106 (105 to 108) 7.4 4.5
Central:
Henan (95) 386 594 122 (118 to 126) 142 (140 to 144) 131 (129 to 133) 119 (118 to 121) 110 (109 to 111) 14.4 6.7
Hubei (58) 208 230 128 (122 to 135) 129 (126 to 133) 129 (126 to 132) 120 (118 to 121) 118 (117 to 120) 12.6 8.7
Hunan (64) 232 938 122 (117 to 127) 133 (130 to 136) 122 (120 to 124) 115 (113 to 117) 112 (110 to 113) 11.6 6.1
Guangdong (70) 384 845 119 (115 to 123) 133 (131 to135) 127 (126 to 129) 115 (113 to 116) 96 (95 to 97) 12.3 2.2
Guangxi (46) 199 776 121 (116 to 126) 122 (120 to 125) 127 (125 to 130) 122 (120 to 124) 123 (121 to 125) 11.0 10.2
Hainan (7.5) 36 427 123 (111 to 136) 134 (127 to 141) 135 (129 to141) 120 (113 to 127) 123 (118 to 128) 6..2 9.3
Southwest:
Chongqing (31) 100 070 112 (104 to 120) 119 (115 to 123) 117 (114 to 120) 113 (110 to 115) 114 (111 to 117) 7.9 6.2
Sichuan (84) 311 530 115 (110 to 119) 116 (114 to 118) 114 (112 to 116) 111 (110 to 113) 108 (106 to 109) 6.8 4.6
Guizhou (37) 178 547 128 (112 to 134) 127 (124 to 130) 115 (113 to 117) 112 (110 to 114) 119 (117 to 122) 9.0 7.2
Yunnan (41) 189 774 113 (108 to 118) 115 (113 to117) 112 (110 to 114) 112 (110 to 114) 112 (110 to 114) 6.2 5.9
Tibet (3) 13 764 102 (88 to 120) 104 (96 to113) 105 (98 to 112) 102 (95 to 108) 105 (98 to 112) 2.1 1.6
Northwest:
Shaanxi (36) 141 904 134 (126 to 143) 125 (121 to 129) 123 (120 to 126) 117 (115 to 119) 112 (110 to 114) 10.9 6.6
Gansu (25) 112 399 116 (109 to 124) 120 (117 to 124) 116 (113 to 119) 109 (107 to 111) 106 (104 to 109) 3.8 0.1
Qinghai (5) 23 483 117 (103 to 133) 111 (105 to 118) 109 (104 to 115) 104 (98 to 110) 100 (95 to 106) 5.0 0.1
Ningxia (5) 27 373 107 (96 to 119) 112 (106 to 119) 108 (103 to 113) 106 (101 to 110) 104 (99 to 109) 4.5 2.3
Xinjiang (17) 87 919 105 (99 to 112) 106 (102 to 109) 104 (101 to 107) 106 (103 to 108) 107 (104 to 110) 2.2 3
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ficult, and by the number of births counted for the
12 months to October 2005 (161109), which matches
the estimate of 16 million births a year from other
sources.
18 The findings increase our understanding of
the roles of sex selective abortion and the influence of
the one child policy in the sex imbalance in China and
have clear policy implications.
Role of sex selective abortion
The precise role of sex selective abortion in the sex
imbalancehasbeenunclear,notleastbecausetheprac-
tice is illegal in China and obtaining reliable figures is
thereforedifficult.Somesmallruralstudieshavemade
estimates for proportions of sex selective abortions
from hospital based and community birth
records.
19-21Twoconcludedthatsexselectiveabortion
was the major cause of the sex imbalance; however,
local circumstances vary hugely in China, so wider
inferences need to be made with caution. The findings
of this survey help to elucidate the role of sex selective
abortion in the high sex ratio at the national level.
Firstly, if under-registration of girls, rather than sex
selective abortion, accounted for most of the excess
births of boys, then sex ratios would fall from birth
through early childhood, as girls are required to be
registered for immunisation and school entry.
15 Our
finding that the sex ratios for the 1-4 year old cohort
are higher than those at birth and in infancy tends to
refutethishypothesis,suggestingthattheriseinthe1-4
age group is a cohort effect—that is, it reflects the
higher sex ratio at birth in this cohort. To further
Table 3 |Sex ratios at birth by birth order for November 2004 to October 2005
No Total (n=161 109) First order (n=101 399) Second order (n=51 017) Third order (n=6996)
Total 161 109 120 (119 to 121) 108 (107 to 110) 143 (141 to 146) 157 (149 to 164)
City* 36 882 115 (113 to 117) 110 (107 to 113) 138 (132 to 144) 146 (127 to 168)
Town† 27 254 120 (118 to 122) 111 (108 to 115) 137 (131 to 143) 165 (143 to 190)
Rural‡ 96 973 123 (121 to 124) 107 (105 to 108) 146 (143 to 149) 157 (148 to 165)
Beijing 1 207 118 (105 to 131) 115 (102 to 128) 123 (92 to 155) 275 (85 to 1071)
Tianjin 887 120 (104 to 136) 110 (94 to 128) 155 (119 to 192) 101 (47 to 414)
Hebei 10 774 119 (115 to 124) 110 (105 to 116) 134 (126 to 143) 147 (118 to 185)
Shanxi 4 641 117 (110 to 125) 109 (101 to 117) 128 (116 to 142) 160 (119 to 209)
Inner Mongolia 2 781 117 (108 to 117) 113 (103 to 122) 134 (113 to 156) 94 (54 to 187)
Liaoning 3 772 109 (103 to 115) 104 (97 to 112) 126 (111 to 143) 123 (71 to 199)
Jilin 2 639 109 (101 to 118) 107 (97 to 117) 112 (98 to 128) 160 (87 to 278)
Heilongjiang 3 659 110 (104 to 117) 113 (105 to 122) 101 (88 to 115) 164 (107 to 295)
Shanghai 1 427 120 (108 to 132) 111 (99 to 123) 176 (136 to 220) 113 (34 to 292)
Jiangsu 8 139 126 (121 to 131) 111 (106 to 117) 192 (174 to 211) 188 (138 to 268)
Zhejiang 6 048 113 (108 to 119) 109 (102 to 115) 122 (111 to 134) 170 (117 to 241)
Anhui 8 583 132 (127 to 138) 107 (101 to 113) 190 (176 to 205) 227 (178 to 304)
Fujian 4 551 126 (119 to 134) 113 (105 to 121) 168 (149 to 188) 148 (100 to 234)
Jiangxi 6 337 137 (131 to 144) 108 (101 to 116) 178 (164 to 194) 206 (168 to 257)
Shandong 12 951 113 (110 to 117) 109 (105 to 114) 120 (112 to 127) 163 (127 to 206)
Henan 10 992 126 (121 to 131) 104 (99 to 110) 166 (156 to 177) 129 (108 to 154)
Hubei 6 034 128 (122 to 135) 113 (107 to 120) 170 (154 to 185) 184 (132 to 270)
Hunan 7 910 128 (122 to 134) 112 (106 to 118) 155 (144 to 168) 181 (146 to 226)
Guangdong 11 164 120 (116 to 125) 108 (103 to 113) 146 (136 to 157) 167 (141 to 201)
Guangxi 7 505 120 (115 to 125) 105 (99 to 111) 137 (126 to 148) 160 (137 to 190)
Hainan 1 364 122 (110 to 135) 111 (97 to 126) 138 (117 t o 157) 142 (98 to 212)
Chongqing 2 448 111 (103 to 120) 108 (97 to 120) 115 (101 t o 130) 127 (89 to 177)
Sichuan 9 076 116 (112 to 121) 106 (101 to 112) 129 (120 to 139) 141 (121 to 163)
Guizhou 5 771 128 (121 to 135) 102 (95 to 109) 168 (152 to 185) 208 (171 to 255)
Yunnan 7 633 113 (108 to 118) 106 (100 to 113) 119 (110 to 187) 137 (115 to 166)
Tibet 509 105 (88 to 123) 105 (81 to 129) 101 (69 to 131) 119 (75 to 185)
Shaanxi 3 689 132 (124 to 141) 117 (108 to 127) 168 (149 to 194) 185 (126 to 297)
Gansu 3 215 116 (109 to 125) 99 (91 to 109) 147 (130 to 166) 139 (107 to 188)
Qinghai 812 117 (102 to 133) 107 (90 to 125) 124 (98 to 150) 188 (108 to 368)
Ningxia 1 078 111 (99 to 126) 106 (90 to 122) 128 (105 to 152) 95 (64 to 139)
Xinjiang 3 514 109 (102 to 117) 102 (94 to 111) 120 (105 to 136) 127 (104 to 156)
*Area with more than 100 000 non-agricultural population.
†Population of at least 20 000, where non-agricultural population exceeds 10%.
‡More than 90% agricultural workers.
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canbemadebetweeneachcohortspecificsexratioand
thecorrespondingsexratioatbirthfrompreviouscen-
sus data.
2223 This shows that with only one exception,
the 15-19 year old cohort born between 1985 and
1989, the sex ratio at birth was higher or very close to
the sex ratio of the corresponding birth cohort in the
2005 survey: the age 1-4 cohort had a sex ratio of 124
and a sex ratio at birth of 120, the 5-9 cohort had a sex
ratio of 119 and a sex ratio at birth of 118, the corre-
spondingratiosforthe10-14cohortwere114and112,
and those for the 15-19 cohort were 108 and 111. This
lendssupporttotheassertionthatunder-registrationof
girls is not a major contributor to high sex ratios at
birth.Infanticideisofcourseanotherpossibleexplana-
tion for girls missing at birth, but this is widely
acknowledged to be very rare now.
24-27
Secondly,thedramaticincreaseinsexratiowithsec-
ond births that our data document, shows that couples
are selectingto ensurea boy, the so called “at least one
son practice.”
15 In urban areas where few couples are
allowedasecondchild,thehighsexratioforfirstorder
births (110, 95% confidence interval 107 to 113) sug-
gests some sex selection occurring with the only child.
This pattern of dramatic increases in sex ratios for sec-
ond children is not unique to China. In both South
Korea and parts of India, where overall sex ratios are
high, the sex ratio increases dramatically for second
and higher order births, which has been attributed to
sexselectiveabortion,ascouplestrytoensurethebirth
of male offspring while limiting their family size.
7-28
Thirdly, the steady rise in sex ratios across the birth
cohorts since 1986 mirrors the increasing availability
of ultrasonography over that period. The first ultra-
sound machines were used in the early 1980s; they
reached county hospitals by the late 1980s and then
ruraltownshipsbythemid-1990s.
2129Sincethen,ultra-
sonographyhasbeenverycheapandavailableevento
the rural poor. Termination of pregnancy is also very
available, in line with the one child policy.
26 Although
sex selective abortion is illegal, proving that an abor-
tionhasbeencarriedoutonsexselectiveasopposedto
family planning grounds is often difficult when abor-
tion itself is so readily available.
21
Role of one child policy
The relation between the sex ratio and the one child
policyisacomplexone.Thisstudycoversbirthstaking
place after the policy was instigated, so the increase in
sex ratio that we document across age cohorts born in
the past 20 years cannot be blamed on the policy in
itself. However, the policy is implemented differently
across the country (fig 2), and our data do suggest that
the sex ratio is related to the way in which the policy is
implemented.
15 Whereas in most cities only one child
is allowed, three main variants of the policy exist in
rural areas. Type 1 provinces are most restrictive—
around 40% of couples are allowed a second child but
generally only if the first is a girl. In type 2 provinces
everyoneisallowedasecondchildifthefirstisagirlor
if parents with one child experience “hardship,” the
definition of which is open to interpretation by local
officials. Type 3 provinces are most permissive, allow-
ing couples a second child and sometimes a third, irre-
spective of sex. Our data show that the type 2 variant,
which allows couples a second child after a girl, results
inthehighestsexratiosforsecondorderbirthsandthe
overall highest sex ratios, as seen in Henan, Anhui,
Jiangxi, Hunan, Guangdong, and Hainan. These are
largely more traditional, predominantly agricultural
provinces, where bearingsons is still seen as necessary
for long term security.
2129
Medium sex ratios were most common in the strict
type 1 provinces. However, these provinces are also
wealthier, levels of education are higher, especially
among women, traditional values of preference for
sons are changing, and more people have pensions
making them less dependent on sons to provide secur-
ityinoldage.
30Astudyin2001showedthatmorethan
50% of women of reproductive age in such provinces
express no preference for a son.
31 The lowest (most
normal) ratios are seen in the type 3, most permissive,
provinces,such as Tibet, Xinjiang, and Ningxia.How-
ever, these provinces are also sparsely populated and
poor, inhabited partly by ethnic groups who are
Type 1: strict policy
Type 2: medium policy
Type 1: relaxed policy
Fig 2 | Variation in implementation of the one child policy
15
>130
120-129
110-119
<109
Fig 1 | Sex ratio in 1-4 year age group: all China’s provinces
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of abortion.
29
This analysis is inevitably simplistic, given intra-
provincial diversity, but the findings do point to the
tendency for the type 2 variant of the policy to result
in high sex ratios. The policy implications are clear:
changing the regulations in force in type 2 provinces,
which permit most couples a second child after a
femalebirth,couldhelptoreducethesexratio.Indeed,
some commentators have gone further: now that the
fertility rate is below replacement, some have recom-
mended that all couples should be allowed two chil-
dren irrespective of sex,
30-32 and relaxation of the
policy is expected over the next decade.
Although some imaginative and extreme solutions
have been suggested,
3334 nothing can be done now to
prevent this imminent generation of excess men. The
government is very aware of the problem and has
openly expressed concerns about the consequences
of large numbers of excess men for societal stability
and security.
22 As early as 2000 the government
launched a range of policies to specifically counter
the sex imbalance, the “care for girls” campaign. This
includeschangesinlawsinareassuchasinheritanceby
females,aswellasaneducationalcampaigntopromote
gender equality. These measures have had some suc-
cess,withreportsoflowersexratiosatbirthintargeted
localities.
22 This shows that change is occurring. In
addition, the finding that the sex ratio at birth did not
increase between 2000 and 2005, and that the ratio for
the first (and usuallyonly)birth in many urban areasis
within normal limits, means that the sex ratio may fall
in the foreseeable future.
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WHAT IS ALREADY KNOWN ON THIS TOPIC
The reported sex ratio (males per 100 females) in China is high, but accurate population
based figures for actual sex ratios have been notoriously difficult to obtain
The role of sex selective abortion and the influence of the one child policy on the sex
imbalance have been unclear
WHAT THIS STUDY ADDS
China will see very high and steadily worsening sex ratios in the reproductive age group for
the next two decades
Sex selective abortion accounts for almost all the excess males
One particular variant of the one child policy leads to the highest sex ratios
RESEARCH
page 6 of 6 BMJ | ONLINE FIRST | bmj.com